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Granular laundry compositions 



The present invention relates to granular laundry compositions. In particular it pertains to 
compositions containing activators for oxygen-releasing compounds, in the form of organic peroxyacid 
bleach precursors. The laundry compositions are useful as bleach activator compositions, bleaching 
compositions, detergent compositions, laundry additive compositions and the like. As used herein, the 
terms bleach activator and organic peroxyacid bleach precursor are used synonymously. 

It is weil known that peroxygen bleaching agents, e.g.. perborates, percarbonates, perphosphates 
persihcates etc.. are highly useful for chemical bleaching of stains found on both colored and white 
^non^] ^^^^ bleaching agents are most effective at high wash solution temperatures, i.e., above about 
70 C. In recent years, attempts have been made to provide bleaching compositions that are effective at 
k)wer wash solution temperatures, i.e., between room temperature and 70°C. In consequence 
bleaching agents have been investigated which exhibit their optimum bleach activity in this 
temperature range. These low temperature bleaches are useful in a variety of products intended for use 
under machme or hand-wash conditions, e.g., additive pre-additive or soak-type laundry compositions 
as well as all-purpose detergent compositions. 

A very effective class of low temperature bleach system comprises a peroxy bleach compound 
and an organic peroxyacid bleach precursor which react together to form the organic peroxyacid bleach 
in the wash solutiori Examples of detergent compositions incorporating bleaching agents of this type 

gI Slfi'^Q^S ^ fTJ^Tik^^^'"^^^ ^'^^ U.S.~A-3,639,248 (Moyer) and"^ in 

QB — ^A — 836,988 and 855,735. 

It is well-known, however, that bleach-activator containing detergent compositions suffer a 
number of technical problems which until now have limited their commerial applicability and market 

ZlTt. 1 Ln^^r"^'"^ 5'°^ °* activator instability, i.e., the tendency of the activator to 

degrade by hydrolysis and perhydrolysis reactions under the alkaline and oxidizing conditions typically 
encountered in detergent compositions during storage. This leads not only to loss of bleaching efficacy 

^oIi^ii°K ? °^ ot^ier sensitive ingredients in the detergent formula, for example perfumes, 

optical bnghteners, enzymes, dyes etc. 

In the art, two major approaches have been used to tackle the instability problem. In the first 
approach, the activator is protected from its hostile alkaline/oxidizing environment by agglomeration 
Inlll or encapsulation with a non-hygroscopic, preferably hydrophobic agglomerating coating o^ 
^nS 'J^ "If u c^' U.S.-A~3,494,786 (Neilson), U.S ~A-3,494.787 (Lund 

th.t to H ^^^""^ U.S.-A-3,441,507 (Scheifer)). This technique suffers the disadvantag;, hovvever 
rnn^iH^r^tiw^h^K^*^^^^ ^^.^ agglomerating or coating material must be so water-impervious as to 
considerably inhibit the ra e of release of bleach activator into the detergent wash liquor. This leads to 
aanlomJntin '^''^ effectiveness and increased cost. Where, on the other hand, a hydrophil c 
hvnmTrnnS ,^°3^'"9 ^S^nt is used, for instance, a water-soluble nonionic surfactant the 
a^hrpJ^H^Th^ °^ '"i''^"^* "° meaningful improvement in activator stability can bl 

achieved. This is particulariy true where high levels of nonionic surfactant are included in the aranule 
for instance, levels in excess of about 15% by weight. fnciuoea in tne granule. 

H-*»^" second approach to improving activator stability, the activator is incorporated in the 
detergei^comp^^^ coarse-sized particles (see^foTfnslance 

minJmW^t'KT J ''y^ object being to reduce interaction of the activator with its environment bv 

t1Kat7he?.te cf 'r^I^^^^ T'^'J'k^M^^ ™^ ^PP^°^^^ ^"ff^^s disadvantage however^ 

risk of fchnv hJ^^^'^'T ^""^ "ization of the activator is so slow as to considerably increase the 
nfil ^ « ^ damage known as "pinpoint spotting". In essence, "pinpoint spottir^a ' is a local 
fltt?^ h- r ^'^^ dissolution of individual particles of ^e Weach ^^e^^^ 

Leer^ hf cHtr"«f bleaching agent at the fabric surface. Higrsolu^Hza^orT ra e is hul 

TasUdft^na^^^^^^^ ''J^^'r\f 1^"^%^ '°/^^"^^' ^^^^ as high solSSilizatiin ra^l 

2«„i«^ V ^ tmplied either a high activator surface/unit weight or agglomeration with a hvarosconin 

SUMMARY OF THE INVENTION 

t 1 ^^?,^''^*"S'Y'^^'e present Invention provides a granular laundry composition comprisinq from 0 596 
(a) a finely-divided, water-Insoluble natural or synthetic silica or silicate. 
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(b) a finely-divided organic peroxy acid bleach precursor, and 

(c) an alkoxylated nonionic surfactant. 

The natural or synthetic silica or silicate has an average primary particle size of less than 1 0 wm 
and a moisture content of from 0.196 to 3096 by weight thereof, and is in admixture with the bleach 
precursor having an average particle size preferably iess than 500 ^m in a weight ratio of from 20:1 to 
1 :1 0. The weight ratio of silica or silicate to nonionic surfactant falls in the range from 20:1 to 1 :3. The 
particulate mixture preferably has an average particle size of from 250 um to 3000 urn, more 
preferably from 500 /urn to 2000 ^m. 

The bleach activator is thus incorporated in a matrix of water-insoluble silica or silicate and 
alkoxylated nonionic surfactant, both of which classes of materials can be hydrophilic in nature, but 
which in the pa rtlcuf ate mixture interact to provide an intrinsically hydrophobic, non-hygroscopic 
complex. The hydrophobicity of the particulate mixture can be determined by measuring the weight % 
of moisture-pickup of granules of the mixture after 72 hours storage at 32 °C and 80% relative 
humidity. Preferably, the moisture-pickup under these conditions is less than 6%. more preferably no 
more than 3.5% and desirably less than 1.5% by weight of the particulate mixture. 

It should be understood that "moisture-pickup" here refers to the weight of moisture gained by 
the particulate mixture rather than to the absolute level of water contained therein. Absolute moisture 
content is, of course, one factor determining the moisture-pickup level, other determining factors 
including the hygroscopicity of the silica or silicate and the nonionic surfactant, the physiochemical 
interaction of silica or silicate and the nonionic surfactant, and the weight ratio of the two types of 
material in the particulate mixture. For a given surfactant/silicate pair, the important factors 
determining moisture-pickup are thus absolute moisture level and the weight ratio of surfactant to 
siiicate. These two factors are also important from the viewpoint of granulometry, however, i.e., they 
determine granule average size, size distribution, flow characteristics etc. Thus for a given 
surfactant/silicate pair, both the absolute moisture content and the ratio of surfactant to silicate should 
be adjusted within the broad limits specified above to provide granules having optimum granulometry 
and minimum moisture-pickup. 

With regard to the water-insoluble silica or silicate, this preferably has an average primary particle 
size (i.e. number average particle diameter for the primary crystals or primary aggregates as obtained, 
for instance, from electron microscope measurements) of less than 4 jum, more preferably less than 1 
fim, and a pore volume (as obtained for instance, by water adsorption under A.S.T.M, C — 20—46) of at 
least 0.1 cc/g, more preferably at least 0.2 cc/g. Preferably also, the silica or silicate has a pore volume 
for cavities within the range from 40 nm (400 A) to 2.5 ^m of at least 0.05 cc/g (measured in a 
mercury porosity meter) and an external surface area (measured, for instance, by dye adsorption) of at 
least 5 sq. metre/g, more preferably at least 15 sq. metre/g. 

With regard to chemical composition, the water-insoluble silicate is preferably a sheet-like, 
natural clay, especially a clay selected from the smectite-type and kaolinite-type groups Highly 
preferred from the viewpoint of granulometry. processibility, moisture-pickup, activator stability, and 
dispersibility are the three-layer expandable clays of the smectite-group, especially alkali and alkaline 
earth metal montmorillonites, saponites and hectorites. Desirably, these have a moisture content in the 
range from 8% to 20%. Kaolinite-type materials such as kaolinite itself and calcined kaoline and 
metakaolin are also suitable however. In these cases, moisture content generally lies in the range from 
0.1% to 18%, more preferably from 0.3% to 12%. 

Other suitable water-insoluble silicates include aluminosilicates of the zeolite type, particulariy 
those of the general formula: — 

Na, (Al02)JSi02)yXH20 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 0.5 and x is 
a number such that the moisture content of the alumino-silicate is from 10% to 28% by weight. 
Particulariy preferred materials of the zeolite class are those prepared from clays themselves, especially 
A-type zeolites prepared by alkali treatment of calcined kaolin. 

The alkoxylated nonionic surfactant is preferably selected to have an average HLB in the range 
from 9.5 to 13.5 and to have a melting point of no more than 32°C, more preferably 28 °C; these 
conditions are found to provide granules having the optimum combination of hydrophobicity and water- 
dispersibility. Highly suitable nonionic surfactants of this type are ethoxylated primary or secondary 
^9-15 alcohols having an average degree of ethoxylation from 3 to 9. 

The water-insoluble silica or silicate, peroxy acid bleach precursor and nonionic surfactant 
preferably constitute from 1 5% to 60%, 5% to 80% and 5% to 40%, more preferably from 20% to 60%, 
5% to 40% and 20% to 40%, of the particulate mixture, respectively. In other words, the particulate 
mixtures are adapted to contain relatively large amounts of the functional activator and detergent 
components of the composition in relation to the silica or silicate. Desirably, however, the particulate 
mixture is essentially free of Inorganic per-compounds which yield hydrogen peroxide in water, e.g. 
sodium perborate tetrahydrate. 

The pH characteristics of the bleach activator/silicate/nonionic surfactant matrix is also highly 
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important and critically, the particulate mbcture should have a pH in 2% aqueous dispersion of the 
particulate mixture of from 2 to 9.0, preferably from 3 to 8.5, especially from 4 to 7. If necessary 
optimization of the pH to within the above range can be affected by means of a separate pH regulating 
agent. Control of pH is important for stabilizing the activator against hydrolytic and perhydrolytic 
degradation and is particulariy effective in this respect in the moisture-controlled environment of the 
hydrophobic granule. 

A further highly preferred though optional component of the composition is a polyphosphonic acid 
or salt thereof, particularly those having the general formula: — 

R 

\ 

N — (CHj— CHj— N)„ — R 

/ I 
R R 

in which n is an integral number from 1 to 14 and each R is Individually hydrogen or CH,PO H or a 
water-soluble salt thereof, provided that at least half of the radicals represented by R are CH PO H 
radicals or water-soluble salts thereof. Especially prefenred are diethylene triamine penta (methyllnl 
phosphonic acid); ethylene diamine tetra (methylene phosphonic acid) and salts thereof. These can be 
included either in the particulate mixture or in the remainder of the composition in levels of from 0.5% 
to 1 0%, preferably 1 % to 5% by weight of the particulate mixture or 0.1 % to 4% by weight of the total 
composition. The polyphosphonates have been found to be uniquely effective in stabilizing organic 
peroxyacids against the generally deleterious effect of water-Insoluble silicates, especially those 
be onging to the zeolite and kaolin classes. The weight ratio of the water-insoluble silica or silicate to 
polyphosphonic acid or salt thereof is preferably from 100:1 to 1:1. 

Another highly preferred component of the composition of the invention is a water-soluble 
cationtc surfactant which is incorporated in the particulate mixture in a level from 5% to 40% thereof 
Especially suitable water-soluble surfactants have the general formula: 

R'„, RV„ Z 

"^^nlTnl 't^''*®'* ^""^ ^'t^'' ^"'^"V' 9^°"PS' *s selected from C, , allcyl, and 

wh«n m?cTm ""T to give electrical neutrality; and m is 1, 2, or 3, provided that 

A^J^ ^ ^ 3, R^ has less than 9 carbon atoms. 

^rs^^r^l ^A^ providing a detergency function, the water-soiuble cationic surfactant also contributes 
towards reducing moisture-pickup and improving the granulometry of the particulate mixture 
the Jmnn^cifZ?! ^^tf^S^"* ^o^POsition can consist solely of the particulate mixture, in which case 
hif/.hT°*o!^^^ IS designed for use pnmarily as an additive product simultaneously with a conventional 
vvrtrconv^^^^^^ composition, or it can consist of a combination of the particulate mixture 

^r^prilesf-!! detergent components. In the latter instance, a preferred composition 

Ihl ? |2^'a,P'^^^?^'y to 60%, of the particulate mixture, and 

powdlr^:r^com^riSng:-''^ ^"'^""^ ^^^"^ ^ -'^'"^^ detergent' components in 

/ill ^%'tn^^o^°V" inorganic per-compound, yielding hydrogen peroxide in water, 
,«>!t+Jl'L- u . ? a" anionic surfactant, optionally in combination with a nonionic cationic 
zwittenonic, ampholytic surfactant or mixture thereof, and numonic, canonic, 

111) 2% to 93.5%; preferably 2% to 89% of a detergency builder 
disn JIh [!^^r°^H°/ compositions of the invention, the alkoxylated nonionic surfactant is 

S=a^^^^^^^^^^^^^ performed In'foTi^sS^^^^^^^^^^^^ 

detail^' "^"""^ components of the compositions of the invention will now be discussed in more 

THE WATER-INSOLUBLE SILICA OR SlUCATE 

the s^^^^^t a%r;aotitr^;'"g^u"5L' ''""'^ " "-^^^'''V « ='av elected from 

the niIIl5,14'y^ttaL'^d",ll m«f«.!„l'"'^'="* " P^" ^ "■'"'"V differentiated on the basis of 
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inv.n^n'®.,fll-°V*?^ ^''^/^ smectite-type clays can be incorporated in the compositions of the 
ZT^Z''^ ^''''i '' ^'^^^^^^ ^'^V^ h^^^ ion-exchange capacities of at least sS 

o^A OR^ ? (measured for instance, as described in "The Chemistry and Physics of Clays", p p 
ff^r . '"^^'f ^"^f Especially preferred materials of this type include alkali and alkaline 

earth metal montmonHonites, saponites and hectorites, specific examples of which are as follows:— 
Sodium Montmoriiiontte 

Brock 

Volclay BC 

Gelwhite GP 

Thixo-Jel 1 

Ben-A-Gel 

Imvite 

Sodium Hectorite 
Veegum F 
Laponite SP 



Sodium Saponite 

Barasym NAS 100 

Calcium Montmoriilonite 
Soft Clark 
Gelwhite L 

Lithium Hectorite 

Barasym LIH 200 



Smectite-type clays as described above, having a primary particle size of less than 0.05 ^m and 
an external surface area greater than 1 5 mVg, preferably greater than 50 mVg are particularly suitable 
in the present compositions. In practice however, these clays tend to exist as larger-sized agglomerates 
having agglomerate size of from 1 ^m to 75 yum. Their moisture content is preferably adjusted to within 
the range from 8% to 20%, especially from 10% to 15% by weight of the clay. 

Turning to the kaolinite-type clays, kaolinite itself is well-recognized as a light-colored, powdery 
material having the approximate formula: — 

AI2O3 SiOj 2H2O 

and a specific gravity of about 2.6. The kaolinites useful In the present invention are naturally derived, 
i.e. they are not synthetic minerals and in consequence often contain minor proportions (<2%) of iron, 
calcium, magnesium and titanium oxides. The kaolinites may be subjected to special processing, e.g. by 
calcining to give metakaolin of approximate formula AljSijO^, or may be surface modified with 
inorganic materials such as alumina. The kaolinite clays should have a mean particle size of less than 1 
micron, preferably less than 0.5 microns and preferred clays also have a specific surface of at least 1 0 
mVgram; most preferably at least 1 5 mVgram. 

Because kaolinite clays are non-swelling in character, their particle size in the dry state is 
substantially the same as that in the wet (dispersed) state. In this context, particulady useful 
commercially available kaolinite clays are those which are treated by the so-called "wet process" i.e., 
are purified by a water washing procedure and are accordingly in a "dispersed" form. 

Specific non-limiting examples of commercial kaolinite clays useful herein include Hydrite (RTM) 
10, Kaophile (RTM) 2 and Hydrite (RTIVI) UF, all available from the Georgia Kaolin Company, 
Hydrasperse (RTM) and Hydrasheen (RTM) 90, available from the J. M, Huber Corporation and Kaolin 
Ml 00 available from English China Clays. 

Other suitable water-insoluble silicates include aluminosilicates of the zeolite-type, particularly 
those of the general formula: — 



Na, (AI02),(Si02)yXH20 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 0.5 and x is 
a number such that the moisture content of the aiuminosilicate is from 10% to 28% by weight. 
Preferred aluminosilicates of this type belong to the faujasite group and include faujasite itself and the 
synthetic zeolites A, X and Y conventionally represented by the following formulae: — 
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Na,2 {AlOj),^ (SiOj),^ . 27 H^O Zeolite A 
Nase (AI02)e6 (SiOjI^og 264 H^O Zeolite X 

Nae (AI02)6 (SiOjI^o 1 5 H^O Zeolite Y 

Highly preferred zeolites are prepared from metakaolin by treatment at about 80 — 100°C either with 
alkali alone (in the case of zeolites having a 1 :1 AlO^iSiOa ratio such as Zeolite A) or with mixtures of 
alkali and additional silica provided, for instance, in the form of sodium silicate or colloidal silica (in the 
case of zeolites having AlO^iSiO^ ratios of less than 1, e.g. Zeolite X). 

Preferably, the aluminosilicates have an average primary particle size of less than 4 microns, 
especially less than 1 micron, and an external surface area in excess of 5 mVg, especially greater than 
10 mVg. 

Other suitable water-insoluble silicas or silicates, include those having an amorphous or gel-like 
structure, for example, silica aerogels, amorphous aluminosilicates, precipitated silica, silica xerogels, 
fumed silica, and magnesium silicates of formula nMgO:Si02 wherein n is from 0.25 to 4.0, preferably 
0.3 to 1.5, for example 0.3125. 



THE ORGANIC PEROXYACID BLEACH PRECURSOR 

Organic peroxy compound precursors, or inorganic per salt activators as they are usually known, 
are well known in the art and are described extensively in the literature. 

Examples of various classes of peroxy compound precursors include: — 

(a) Esters 

Esters suitable as peroxy compound precursors in the present invention include esters of 
monohydric substituted and unsubstituted phenols, substituted aliphatic alcohols in which the 
substituent group is electron withdrawing in character, mono- and disaccha rides, N-substituted 
derivatives of hydroxylamine and esters of imidic acids. The phenol esters of both aromatic and 
aliphatic mono- and dicarboxylic acids can be employed. The aliphatic esters can have 1 to 20 carbon 
atoms in the acyl group, examples being phenyl laurate, phenyl myristate, phenyl palmitate and phenyl 
stearate. Of these, o-acetoxy benzoic acid and methyl o-acetoxy benzoate are especially preferred. 
Diphenyl succinate, diphenyl azeleate and diphenyl adipate are examples of phenyl aliphatic 
dicarboxylic acid esters. Aromatic esters include phenyl benzoate, diphenyl phthalate and diphenyl 
isophthalate. k y 

A specific example of an ester of a substituted aliphatic alcohol is trichloroethyl acetate. Examples 
of saccharide esters include glucose pentaacetate and sucrose octaacetate. An exemplary ester of 
hydroxylamine is acetyl aceto hydroxamic acid. 

These and other esters suitable for use as peroxy compound precursors in the present invention 
are fully described in GB — A — 836988 and GB — A — 1147871. 

A further group of esters are the acyl phenol sulphonates and acyl alkyi phenol sulphonates. 
Examples of the former include sodium acetyl phenol sulphonate (altemativeiy described as sodium p- 
acetoxy benzene sulphonate) and sodium benzoyl phenol sulphonate (altemativeiy described as sodium 
p-benzoyloxy benzene sulphonate). Examples of acyl alkyi phenol sulphonates include sodium 2- 
acetoxy 5-dodecyl benzene sulphonate, sodium 2-acetoxy 5-hexyl benzene sulphonate and sodium 2- 
acetoxy capryl benzene sulphonate. The preparation and use of these and analogous compounds is 
given in GB— A— 963135 and GB— A — 1147871. m^u ui» 

Esters of imidic acids have the general formula: — 



NH 

Y— C 

\ 

OX 



wherein X *s substituted or unsubstituted C,-^,, alkyi or aryl and Y can be the same as X and can also 
eth^ example of this class of compounds Is ethyl benzimidate wherein Y is C^Hg and X is 

Hinr.SJ«^'T^?/';L*IS ^^^V^- 'r*?'"*^! P-?cetoxy acetophenone and 2,2-di-(4-hydroxyphenyl) propane 
diacetate. This last material is the diacetate derivative of 2,2-di(4-hydroxvphenvl) oroDane more 
B^Tpn^^' hT"/! a y-hich is an Intermediate in th^ maLfacr^Tpo^^c^ 

fS^.!" 1 Q«T? ^"u methods for its manufacture are disclosed in DE-A-1 260479 published 

February 8th, 1968 in the name of VBB Chemiefaserwork Schwarza "Wilhelm Piesh", 
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(b) fmides 

Imides suitable as organic peroxy compound precursors in the present invention are comDounds 
of formula: — 

0X0 

II I II 
R — C— N— C— R2 

in which R, and R^, which can be the same or different are independently chosen from a C, — C alkvi 
group or an aryl group and X is an alkyi, aryl or acyl radical {either carboxylic or sulphonic). Typical 
compunds are those in which R, is a methyl, ethyl, propyl or phenyl group but the preferred compounds 
are tnose in which is also methyl, examples of such compounds being N,N-diacetylaniline N N- 
diacetyl-p-chloroaniline and N,N-diacetyl-p-tolutdine..Either one of R, and Rj together with X may form 
a heterocyclic nng containing the nitrogen atom. An illustrative class having this type of structure Is the 
N-acyl lactams, In which the nitrogen atom is attached to two acyl groups, one of which is also 
attached to the nitrogen in a second position through a hydrocarbyl linkage. A particularly preferred 
example of this class is N-acetyl caprolactam. The linkage of the acyl group to form a heterocyclic ring 
niay Itself rnclude a heteroatom, for example oxygen, and N-acyl saccharides are a class of precursors 
of this type. 

Examples of cyclic imides in which the reactive centre is a sulphonic radical are N-benzene 
sulphonyl phthalimide, N-methanesulphonyl succinimide and N-benzene sulphonyl succinimide. These 
and other N-sulphonyl Imides useful herein are described in GB — ^A — 1242287. 

Attachment of the nitrogen atoms to three acyl groups occurs in the N-acylated dicarboxylic acid 
imides such as the N-acyl phthalimides, N-acyl succinimides, N-acyl adipimides and N-acyl 
glutarimides. Imides of the above-mentioned types are described in GB — A — 855735. 

Two further preferred groups of materials in this class are those in which X in the above formula is 
either a second diacylated nitrogen atom i.e. substituted hydrazines, or a difunctional hydrocarbyl 
groups such as a C, — Cg alkylene group further substituted with a diacylated nitrogen atom i.e. tetra 
acylated alkylene diamines. 

Particularly preferred embodiments are N,N,N',N'-tetra acetylated compounds of formula: 

II II 

'n - (CHg)^^ - n; 



A^A^ u . ''«*~een 1 and 6, examples are tetra acetyl methylene diamine 

n-AMD) where x=1 tetra acetyl ethylene diamine (TAED) where x=2, and tetra acetyl hexamethvTJne 
diamme (TAHD) where x=6. Where x=0 the compound is tetra ac;tyl hydrazineTAHr These and 
analogous compounds are described in GB— A— 907,356, GB— A— 907,357, ar^d G&-A— 907 358 
Acylated glycourlls form a further group of compounds falling within the general class of imide 
peroxy compound precursors. These materials have the general formula:— 

R' R' 
I I 

o = c I C = o 

N ^n' 

R'" R'" 



^tri^ ThL * " " ^'f^"^ represent acyl radicals having 2 to 8 carbon atoms In their 

«d^SV» Th * P''^t^7«? compound Is tetra acetyl glycourll in which the R groups are all CH CO- 
radicals. The acylated glycourils are described in GB-A-1 246338, GB-^-1 246339, and 
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Other imide-type compounds suitable for use as peroxy compound precursors in the present 
invention are the N-Chaiobenzoyl) imides disclosed in GB — A — 1247857, of which N-m-chloro benzoyl 
succinimide is a preferred example, and poly imides containing an N-bonded — COOR group, e.g. N- 
methoxy carbonyl phthalimide, disclosed in GB — — 1244200. 

N-acyl and N.N'-diacyl derivatives of urea are also useful peroxy compound precursors for the 
purposes of the present invention, in particular N-acetyl dimethyl urea, N,N'-diacetyl ethylene urea and 
N.N'-diacetyl dimethyl urea. Compounds of this type are disclosed in NL — — 6504416 published 
10th October, 1966. Other urea derivatives having inorganic persalt activating properties are the 
mono- or di-N-acylated azolinones disclosed in GB — ^A — 1379530. 

Acylated hydantoin derivatives also fall within this general class of organic peroxy compound 
precursors. The hydantoins may be substituted e.g. with lower alkyi groups and one or both nitrogen 
atoms may be acylated. Examples of compounds of this type are N-acetyi hydantoin, N,N-diacetyl, 5,5- 
dimethyl hydantoin, 1 -phenyl, 3-acetyl hydantoin and 1 -cyclohexyl, 3-acetyl hydantoin. These and 
similar compounds are described in GB — A — 965672 and GB — A — 1112191. 

Another class of nitrogen compounds of the imide type are the N,N-diacyl methylene 
diformamides of which N,N-diacetyl methylamine diformamide is the preferred member. This material 
and analogous compounds are disclosed in GB — A — 1106666. 

(c) tmidazoies 

N-acyl imidazoles and similar ftve-membered ring systems form a further series of compounds 
useful as inorganic peroxy compound precursors. Specific examples are N-acetyl benzimidazole, N- 
benzoyl imidazole and its chloro- and methyl-analogues. Compounds of this type are disclosed in 
GB— A— 1234762, GB— A— 1311765 and G&— A— 1395760. 

(d) Oxtmes 

Oximes and particulariy acylated oximes are aJso a useful class of organic peroxy compound 
precursors for the purpose of this invention. Oximes are derivatives of hydroxylamine from which they 
can be prepared by reaction with aldehydes and ketones to give aidoximes and ketoximes respectively. 
The acyl groups may be C, — C,^ aliphatic or aromatic in character, prefen-ed acyl groups being acetyl, 
propionyl, lauroyi, myristyl and benzoyl. Compounds containing more than one carbonyl group can react 
with more than one equivalent of hydroxylamine and the commonest class of dioximes are those 
dertved from 1 ,2 -di ketones and ketonlc aldehydes, such as dimethyl glyoxime 

CH3— C=N— OH 

I 

CHa— C=:N— OH 

The acylated derivatives of this compound are of particular value as organic peroxy compound 
precursors examples being diacetyl dimethyl glyoxime, dibenzoyi dimethyl glyoxime and phthaloyl 
dimethyl glyoxime. ' 

(e) Carbonates 

Substituted and unsubstituted aliphatic, aromatic and alicyclic esters of carbonic and 
pyrocarbonic acid have also been proposed as organic peroxy compound precursors. Typical examples 
of such esters are p-carboxy phenyl ethyl carbonate, sodium-p-sulphophenyl ethyl carbonate, sodium- 
p-sulphophenyl n-propyl cart^onate and diethyl pyro carbon ate. The use of such esters as inorganic 
persalt activators in detergent compositions is set forth in GB — ^A 970950. 

oor^^L" addition to the foregoing classes, numerous other materials can be utilised as organic peroxy 
compound precursors including triacyl guanidines of formula:— 

O 
II 

N /\ I 



H H 



and G^A--141055f; P^S^^^^^ denvatives such as those disclosed in GB— A— 1 104891 

ana t,B— A 1410555. Particulariy prefen^ed examples of triazine derivatives are the di- and triacetyl 
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derivatives of 2,4,6-trihydroxy-1,3,5-triazine. 2-chloro-4.6-dimethoxv-S-triazine and 2,4-dichloro 6- 
methoxy-S-triazine. Piperazine derivatives such as 1 ,4-diacylated 2,5-diketo piperazine as described in 
GB — A — 1339256 and GB — — 1339257 are also useful as are water soluble alkyi and aryl 
chloroformates such as methyl, ethyl and phenyl chloroformate disclosed in GB — A — 1242106 

Of the foregoing classes of activators, the preferred classes are those that produce a 
peroxycarboxylic acid on reaction with an inorganic persalt. In particular the preferred classes are the 
imides, oxinnes and esters especially the phenol esters and imides. 

Specific materials are solid and are incorporated in the instant compositions in finely divided form, 
i.e., with an average particle size of less than 500 fim, more preferably less than 350 fjm. especially 
less than 150 ^m. Highly preferred materials include methyl o-acetoxy benzoate, sodium-p-acetoxy 
benzene sulphonate, Bisphenoi A diacetate, tetra acetyl ethylene diamine, tetra acetyl hexamethylene 
diamine and tetra-acetyl methylene diamine. 

THE NONIONIC SURFACTANT 

iS An alkoxylated nonionic synthetic detergent is a further essential component of the instant 

compositions. Such nonionic detergent materials can be broadly defined as compounds produced by 
the condensation of alkylene oxide groups (hydrophilic in nature) with an organic hydrophobic 
cornpound, which may be aliphatic or alkyI aromatic in nature. The length of the polyoxyalkylene group 
which is condensed with any particular hydrophobic group can be readily adjusted to yield a water- 

20 soluble compound having the desired degree of balance between hydrophilic and hydrophobic 
elements. 

Examples of suitable nonionic detergents include: 

1 . The polyethylene oxide condensates of alkyI phenol, e.g. the condensation products of alkyI 
phenols having an alkyI group containing from 6 to 12 carbon atoms in either a straight chain or 

25 branched chain configuration, with ethylene oxide, the said ethylene oxide being present in amounts 
equal to 5 to 15 moles of ethylene oxide per mole of alkyl phenol. The alkyl substituent in such 
compounds may be derived, for example, from polymerised propylene, diisobutylene, octene and 
nonene. Other examples include dodecylphenol condensed with 9 moles of ethylene oxide per mole of 
phenol; dinonylphenol condensed with 1 1 moles of ethylene oxide per mole of phenol; nonylphenol and 

30 di-isooctylphenol condensed with 12 moles of ethylene oxide. 

2. The condensation product of primary or secondary aliphatic alcohols having from 8 to 24 
carbon atoms, in either straight chain or branched chain configuration, with from 1 to 1 8 moles of 
alkylene oxide per mole of alcohol. Preferably, the aliphatic alcohol comprises between 9 and 1 5 
carbon atoms and is ethoxylated with between 2 and 12. desirably between 3 and 9 moles of ethylene 

35 oxide per mole of aliphatic alcohol. Such nonionic surfactants are preferred from the point of view of 
providing good to excellent detergency performance on fatty and greasy soils, and in the presence of 
hardness sensitive anionic surfactants such as alkyl benzene sulfonates. The preferred surfactants are 
prepared from primary alcohols which are either linear {such as those derived from natural fats or, 
prepared by the Ziegler process from ethylene, e.g. myristyl, cetyl. stearyl alcohols), or partly branched 

40 such as the Dobanols (RTM) and Neodols (RTM) which have 25% 2-methyl branching (Dobanol and 
Neodol being Trade Names of Shell) or Synperonics (RTM), which are understood to have about 50% 2- 
methyl branching (Synperonic is a Trade Name of I.CJ.) or the primary alcohols having more than 50% 
branched chain structure sold under the Trade Name Lial (RTM) by Liquichimica. Specific examples of 
nonionic surfactants falling within the scope of the invention include Dobanol 45 — 4 Dobanol 45 7 

45 Dobanol 45—9, Dobanol 91 — 3, Dobanol 91 — 6, Dobanol 91 — 8, Synperonic 5, Synperonic 14 and 
the condensation products of coconut alcohol with an average of between 5 and 12 moles of ethylene 
oxide per mole of alcohol, the coconut alkyl portion having from 10 to 14 carbon atoms. Seconder/ 
linear alkyl ethoxylates are also suitable in the present compositions, especially those ethoxylates of the 
Tergitol series having from about 9 to 1 5 carbon atoms in the alkyl group and up to about 1 1 , especially 

50 from about 3 to 9, ethoxy residues per molecule. 

3. The compounds formed by condensing ethylene oxide with a hydrophobic base formed by the 
condensation of propylene oxide with propylene glycol. The molecular weight of the hydrophobic 
portion generally fails in the range of about 1500 to 1800. Such synthetic nonionic detergents are 
available on the market under the Trade Name of "Pluronic (RTM)" supplied by Wyandotte Chemicals 

55 Corporation. 

Of the above, highly preferred are alkoxylated nonionic surfactants having an average HLB In the 
range from 9.5 to 13.5, especially 10 to 12.5 as this is found to provide granules having the optimum 
combination of hydrophobicity and water-dispersibility. Preferably, also the melting point of the 
nonionic surfactant is no more than 32''C, more preferably no more than 28''C. Highly suitable nonionic 
surfactants of this type are ethoxylated primary or secondary Cg_,e alcohols having an average degree 
of ethoxylation from 3 to 9, more preferably from 5 to 8. The nonionic surfactants are incorporated in a 
sihcate/nonionic weight ratio of from 20:1 to 1:3, preferably from 10:1 to 1:1, especially from 31 to 
5:4. 
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OPTIONAL COMPONENTS 

Various optional ingredients can be incorporated into the composition of the present invention in 
order to increase its efficacy particularly in the area of stain removal. The total amount of such optional 
ingredients normally lies in the range 1 % — 70%, preferably 1 % — 3096 of the particulate mixture when 
incorporated directly therein, or in the range 4096 — 99.596 preferably 5096 — 8096 when incorporated In 
the remainder of the composition. The most prefen-ed optional ingredients are those than enhance the 
removal of stains of an oily nature, or those susceptible to bleaching. 

In the former category, the addition of a water-soluble cationic surfactant to the present 
compositions has been found to be useful. Suitable cationic surfactants are those having a critical 
micelle concentration for the pure material of at least 200 p.p.m. and preferably at least 500 p.p m. 
specified at SO^'C and in distilled water. Literature values are taken where possible, especially surface 
tension or conductimetric values — see Critical Micelle Concentrations of Aqueous Surfactant System 
P. Mukerjee and K. J. Mysels, NSRDS — NBS 36 (1971). 

A highly preferred group of cationic surfactants of this type have the general formula: 

wherein Ri is selected from C^—C^o a'M. alkenyl and alkaryl groups; Is selected from C, — C^ alkyi 
and benzyl groups; Z is an anion in number to give electrical neutrality; and m is 1 , 2 or 3; provided that 
when m is 2 has less than 15 carbon atoms and when m is 3, R' has less than 9 carbon atoms. 

Where m is equal to 1, It is preferred that R^ is a methyl group. Preferred compositions of this 
mono-long chain type include those in which R^ is a C,o to C,g alkyI group. Particularly preferred 
compositions of this class include C,2 alkyI trimethylammonium halide and C alkyf trimethvl- 
ammonium halide. 

Where m Is equal to 2, the R^ chains should have less than 14 carbon atoms. Particularly 
preferred cationic materials of this class include di-Cg alkyldimethylammonlum halide and di-C alkyl- 
dimethylammonium halide materials. 

Where m is equal to 3. the R^ chains should be less than 9 carbon atoms in length. An example is 
trioctyl methyl ammonium chloride. 

Another highly preferred group of cationic compounds have the general formula: 

35 ;iIn%™tT J"T!!®n?u ^"^y' °' 3'.»^«"y' group or a C^.,, alkaryl group, each R^ independently 

35 represents a (C„H2„0),H group where n is 2, 3 or 4 and x is from 1 to 1 4, the sum total of C H, O 

^ n ^ ^*^!^ ^ .^"^ ^^""^ independently represents a C,.,^ alkyI or alkenyl grou"p, Sn 
aryl group or a C,.^ alkaryl group, m is 1, 2 or 3, and A is an anion. ' " ' v y 

group of compounds, R' is selected from C^.^ alkyI or alkenyl groups and C« alkaryl 

groups; R3 is selected from C,.,, alkyI or alkenyl groups an^d C,_e alkaryl groups When m is 2"howev7r 

rlp^se^^^^^^^ ''^..'T f.^*^^ ^ is no mo^re than about 20 wTh Ri 

representing a C3 alkyI or alkenyl group. More preferably the sum total of carbon atoms in R^ and 

aaa^in t^Z^^rl.i^^^'^ V.T^. R^ representing a C,,.,, alkyI or alkenyl group. When m Is 1 , it is 

re^D esem^^^^ flkll'^^r'^^t' ""^ "° '""^^ ^7 with R^ 

represeniing a *-io-i6 alkyI or alkaryl group. 

m2 \ H?Jf i*ii°"^!l^ of compounds, the total number of alkoxy radicals in polyalkoxy groups 

(R^) directly attached to the cationic charge centre should be no more than 14. PrefeLbirthe total 

^om^' to Va^koxt^^^^ ""T ' ^? ' P^*^^"^^'^ ^roup (R^) indepentnt^^^^^^^^^^ 

T . .^^'^'^'^y groups; more preferably, the total number of such alkoxy groups is from 1 to 5 with 

^0 cat'lon^ic ^surfa»^^ 1 to 3 alkoxy groups. Especially preferred are 

R' (C„H,„OH)„ (CH3)3^ A 

wherein m is as defined immediately above, n Is 2 or 3 and m is 1, 2 or 3. 
hvHro^Ulf prefen-ed cationic surfactants of the class having m equal to 1 are dodecvl dimethvl 
h^ amrnTuTsaU?;^^^^^^^ hydroxyp^pyl "ammonium salts'S' dlS 

to 2 oa^^^^^^ dioxyethylenyl ammonium salts. When m is equal 
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ammonium salts, dodecyl di hydroxyethyl hydroxypropyl ammonium salts and dodecyl trihvdroxDroovl 
ammonium salts. h "Hy 

In the above, the usual inorganic salt counterions can be employed, for example chlorides 
bromides and borates. Salt counterions can also be selected from organic acid anions however such 
as the anions derived from organic sulphonic acids and from sulphuric acid esters. A preferred examole 
of an organic acid anion is a C^.^j alkaryl sulphonate. 

Of all the above cationic surfactants, especially preferred are dodecyl dimethyl hydroxvethvl 
ammonium salts and dodecyl dihydroxyethyl methyl ammonium salts. 

Another group of useful cationic compounds are the polyammonium salts of the general formula: 



It 

N - 
I 



R 



(CHg)- 



N 

I 



4 
+ 



R4 , Z 



wherein R3 is selected from to C,o alkyi, alkenyl and alkaryl groups; each R. is C, ^ alkyi; n is from 1 
to 6; and m is from 1 to 3. 

A specific example of a material in this group is: 

CH, 

i 

( 1 ) Tallow — {CH2)3— (CH3)3, (CH3C02-)2 
CH3 

D ^ly^^Kt^ ^'''?l^^%^JyP^ °/ cationic component, which is described in Japanese Patent Application 
Publication No. 79 — 39413, has the formula: ' 

Ri 

R2~(Z^) — (R3) —Z^—CCH^)^— N+— Ri X- 

I 

Ri 



wherein R' is C, to alkyi; R^ is Cg to Cg^ straight or branched chain alkyi or alkenyl, alkyi benzene. 



or 



R^ 

|. 

X- Ri— +N— (CHj) ~; 

I 

Ri 



wherein s is from 0 to 5, 

RJ is C, to alkyi or alkenyl; a is 0 or 1 ; n is 0 or 1 ; m is from 1 to 5; Z' and Z^ are each selected from 
the group consisting of: 



O O O 

II II II 

-C-0-, -0-C-, -0-, -0-C-0-, 



OH HO oh' HO 

n I II II I III 

-C-N-, -N-C, -O-C-N, -N-C-0-, 



and wherein at least one of said groups is selected from the group consisting of ester, reverse ester, 
amide and reverse amide; and X is an anion which makes the compound water-soluble, preferably 
selected from the group consisting of halide, methyl sulfate, hydroxide, and nitrate, preferably chloride, 
bromide or iodine. 

In addition to the advantages of the other cationic surfactants disclosed herein, this particular 
cationic component is environmentally desirable, since it is biodegradable, both in terms of its long alkyi 
chain and its nitrogen-containing segment. 

Particulariy preferred cationic surfactants of this type are the choline ester derivatives having the 
following formula: 
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O CH, 

— C— O — CHjCHj— N+ — CHgX- 

, I 
CH, 



as well as those wherein the ester linkage in the above formula is replaced with a reverse ester, amide 
or reverse amide linkage. 

Particularly preferred examples of this type of cationic surfactant include caproyi choline ester 
10 quaternary ammonium halides (R^Cg alkyl), palmitoyi choline ester quaternary ammonium halides 
(R2=c,5 alkyi), myristoyi choline ester quatemary ammonium halides (R^^C^g alkyi) and lauroyi choline 
ester ammonium halides (R^C^, alkyi). 

Additional preferred cationic surfactants are fully disclosed in GB — A — 2040985. 

The above water-soluble cationic surfactants can be employed in nonionic/cationic surfactant 
ts mixtures in a weight ratio of from about 1 0:6 to about 20:1 , more preferably from about 1 0:2 to about 
10:6, and particularly from about 10:3 to 10:5. 

As mentioned earlier, a pH regulating agent can be added to provide the necessary pH control, 
suitable regulating agents being selected from inorganic or organic acids or acid salts or mixtures of 
such materials. Preferred Inorganic agents include sodium and potassium bicarbonates, acid 
20 pyrophosphates, acid orthophosphates, bisulfates and boric acid. Suitable organic agents include lactic 
acid, glycollic acid and ether derivatives thereof as disclosed in BE — A — 821,368, BE — A — 821,369 
and BE — A — 82 1 ,370; succinic acid, malonic acid, (ethylenedioxy) diacetic acid, maleic acid, diglycoilic 
acid, tartaric acid, tartronic acid and fumaric acid, citric acid, aconltic acid, citraconic acid, 
carboxymethyloxy succinic acid, lactoxysuccinic acid, and 2-oxa-1,1,3-propane tricarboxylic acid; 
25 oxydisuccinic acid, 1 ,1^,2-ethane tetracarboxylic acid, 1 ,1 ,3,3-propane tetracarboxylic acid and 
1,1,2,3-propane tetracarboxylic acid; cyclopentane-cis, cis, cis-tetracarboxylic acid, cyclopentadienide 
pentacarboxyllc add, 2,3,4,5-tetrahydrofuran-cis, cis, cis-tetracarboxylic acid, 2,5-tetrahydrofuran-cis- 
cis dicarboxylic acid, 1 ,2,3,4,5,6-hexane-hexacarboxylic acid mellitic acid, pyromellitic acid and the 
phthalic acid derivatives disclosed in GB — A — 1,425,343; ethylene diamine tetra(methylene- 
30 phosphonic acid), diethylene triamlne penta(methylenephosphonic acid) and the acid salts of the above 
organic acids. Of the above, the preferred organic acids are citric, glycollic and tactic acids and the two 
phosphonic acids. 

Where necessary or desirable, the pH regulating agent is present in the particulate mixture in an 
amount sufficient to provide a pH in 2% aqueous solution of the determent composition, in the range 
35 frorii 2 to 9.0, preferably from 3 to 8.5, especially from 4 to 7. If the detergent compositions contain 
perborate, however, the pH is preferably less than 7 under these conditions. Generally, from 0.5% to 
25%, especially from 1 to 1 0% of the regulating agent by weight of the particulate mixture is sufficient. 

Other optional ingredients which can be added to the present composition either as part of the 
particulate mixture or as a separate particulate admixture include surfactants other than the nonionic 
40 and cationic surfactants specified hereinbefore, suds modifiers, chelating agents, anti-redeposition and 
soil suspending agents, optical brighteners, bactericides, anti-tarnish agents, enzymatic materials 
fabric softeners, antistatic agents, perfumes, bleach catalysts and detergency builders. 

The surfactant can be any one or more surface active agents selected from anionic, zwitterionic 
non-alkoxylated nonionic and amphoteric classes and mixtures thereof. Specific examples of each of 
these classes of compounds are disclosed in U.S.— A— 3,929,678 issued 30th December 1975 

Suitable synthetic anionic surfactants are water-soluble salts of alkyi benzene sulfonates, alkyl 
sulfates alkyl polyethoxy ether sulfates, paraffin sulfonates, alpha-olefin sulfonates, alpha-sulfo- 
cart)oxylates and their esters, alkyl glyceryl ether sulfonates, fatty acid monoglyceride sulfates and 
so alkanT sulfonate Po'vethoxy ether sulfates, 2-acyloxy-alkane-1 -sulfonate, and beta-alkyloxy 

A partlculariy suitable class of anionic surfactants includes water-soluble salts, particularly the 
aikalt metal, ammonium and alkanolammonium salts or organic sulfuric reaction products havinq in 
Ik u®^'"?.!^'® ^ ^"'y' or alkaryl group containing from about 8 to about 22, especially from 

55 "IS^r ? fh ^ 2 ^^T^ ^.""^ ^ ^"!^"'^ ^^'^ °' ^"'^"^ «ster group. (Included in the 

r^J^^L 11 w ! ^' 9''°"P®»- Examples of this group of synthetic detergents which 

form part of the detergent compositions of the present invention are the sodium and potassium alkyl 
sulfates, especially those obtained by sulfating the higher alcohols iC^^,^) carbon atoms produced by 
whinh"th °^ tat ow or coconut oil and sodium and potassium alky! benzene sulfonates, in 

eo r^^^c ^'!^ l?"Pu c.O"tains from about 9 to about 1 5. especially about 1 1 to about 1 3, carbon 
ul^A olTot^<,''^^'H"'n^^^^ configuration, e.g. those of the type described in 

alf^i;^^ ith ;^r«lh. h^.^^ ^I"^ P™P^^^ ^^"^ alkylbenzenes obtained by 

a kylation with straight chain chloro paraffins (using aluminium trichloride catalysis) or straight chain 
olefins (using hydrogen fluoride catalysis). Especially valuable are linear straight chain alkyl benzene 
sulfonates in which the average of the alkyl group is about 1 1.8 carbon atoms abb evtated as C 
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Other anionic detergent compounds herein include the sodium C^o_^g a\ky\ glycery) ether 
sulfonates, especially those ethers of higher alcohols derived from tallow and coconut oil; sodium 
coconut oil fatty acid monoglyceride sulfonates and sulfates; and sodium or potassium salts of alkyi 
phenol ethylene oxide ether sulfate containing about 1 to about 10 units of ethylene oxide per molecule 
and wherein the alkyI groups contain about 8 to about 12 carbon atoms. 

Other useful anionic detergent compounds herein include the water-soluble salts or esters of a- 
sulfonated fatty acids containing from about 6 to 20 carbon atoms in the fatty acid group and from 
about 1 to 1 0 carbon atoms in the ester group; water-soluble salts of 2-acyloxy-alkane-1 -sulfonic acids 
containing from about 2 to 9 carbon atoms in the acyl group and from about 9 to about 23 carbon 
atoms in the alkane moiety; alkyl ether sulfates containing from about 10 to 18, especially about 12 to 
16, carbon atoms in the alkyt group and from about 1 to 12, especially 1 to 6, more especially 1 to 4 
moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from about 12 to 24, 
preferably about 14 to 16, carbon atoms, especially those made by reaction with sulfur trioxide 
followed by neutralization under conditions such that any sultones present are hydrolysed to the 
corresponding hydroxy atkane sulfonates; water-soluble salts of paraffin sulfonates containing from 
about 8 to 24, especially 14 to 18 carbon atoms, and y3-alkyloxy alkane sulfonates containing from 
about 1 to 3 carbon atoms in the alkyl group and from about 8 to 20 carbon atoms in the alkane 
moiety. 

The alkane chains of the foregoing non-soap anionic surfactants can be derived from natural 
sources such as coconut oil or tallow, or can be made synthetically as for example using the Ziegler or 
Oxo processes. Water solubility can be achieved by using alkali metal, ammonium or alkanol- 
ammonium cations; sodium is preferred. Magnesium and calcium are preferred cations under 
circumstances described by BE — A — 843,636. Mixtures of anionic surfactants are contemplated by 
this invention; a preferred mixture contains alkyl benzene sulfonate having 1 1 to 13 carbon atoms in 
the alky! group or paraffin sulfonate having 1 4 to 18 carbon atoms and either an alkyl sulfate having 8 
to 18, preferably 12 to 18, carbon atoms in the alkyl group, or an alkyl polyethoxy alcohol sulfate 
having 10 to 16 carbon atoms in the alkyl group and an average degree of ethoxylation of 1 to 6. 

Suitable detergent builder salts useful herein can be of the polyvalent inorganic and polyvalent 
organic types, or mixtures thereof. Non-limiting examples of suitable water-soluble, inorganic alkaline 
detergent builder salts include the alkali metal carbonates, borates, phosphates, polyphosphates, 
tripolyphosphates and bicarbonate. 

Examples of suitable organic alkaline detergency builder salts are: — 

(1) water-soluble amino polyacetates, e.g. sodium and potassium ethylenediaminetetraacetates, 
nitrilotriacetates, and N-(2-hydroxyethyl)nitrilodiacetates; 

(2) water-soluble salts of phytic acid. e.g. sodium and potassium phytates; 

(3) water-soluble polyphosphonates, including, sodium, potassium and lithium salts of ethane-1- 
hydroxy-1,1-diphosphonic acid; sodium, potassium and lithium salts of methylenediphosphonic acid 
and the like. 

A further class of builder salts is the insoluble alumino silicate type which functions by cation 
exchange to remove polyvalent mineral hardness and heavy metal ions from solution. A preferred builder 
of this type has the formulation NajiAIOjl^ {Si02)v*xH20 wherein z and y are integers of at least 6, the 
molar ratio of z to y Is in the range from 1 .0 to about 0.5 and x is an integer from about 1 5 to about 
264. Compositions incorporating builder salts of this type form the subject of GB — A — 1,429,143, 
published March 24, 1976, DE — ^A — 2433,485, published February 6, 1975, and DE — A — 2,525,778 
published January 2, 1976. 

Other optional ingredients include suds modifiers particularly those of suds suppressing type, 
exemplified by silicones, and silica-silicone mixtures. 

U.S. — A — 3,933,672 issued January 20, 1976, to Bartollota et al., discloses a silicone suds 
controlling agent. The silicone material can be represented by alkylated polysiloxane materials such as 
silica aerogels and xerogels and hydrophobic silicas of various types. The silicone material can be 
described as siloxane having the formula: 




wherein x Is from 20 to 2,000 and R and R' are each alkyl or aryl groups, especially methyl, ethyl, 
propyl, butyl and phenyl. The polydimethylsiloxanes (R and R' are methyl) having a molecular weight 
within the range of from 200 to 2,000,000, and higher, are alt useful as suds controlling agents. 
Additional suitable silicone materials wherein the side chain groups R and R' are alkyl, aryl, or mixed 
alkyl or aryl hydrocarbyl groups exhibit useful suds controlling properties. Examples of the like 
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ingredients include diethyl-, dipropyl-. dibutyl-, methyl-, ethyl-, phenyl methylpolysiloxanes and the like. 
Additional useful silicone suds controlling agents can be represented by a mixture of an alkylated 
siloxane, as referred to hereinbefore, and solid silica. Such mixtures are prepared by affixing the silicone 
to the surface of the solid silica. A preferred silicone suds controlling agent is represented by a 
hydrophobic silanated {most preferably trimethyl-silanated) silica having a particle size in the range 
from 0.01 to 0.02 //m and a specific surface area above 50 mVg. intimately admixed with dimethyl 
silicone fluid having a molecular weight in the range from 500 to 200,000 at a weight ratio of silicone 
to silanated silica of from 1:1 to 1 :2. The silicone suds suppressing agent is advantageously releasably 
incorporated in a water-soluble or water-disperslble, substantially n on -surface-active detergent- 
impermeable carrier. 

Particularly useful suds suppressors are the self-emulsifying silicone suds suppressors, described 
in DE — ^A — 2,646,126 published April 28, 1977. An example of such a compound is DC — 544, 
commercially available from Dow Coming, which is a siloxane/glycol copolymer. 

Suds modifiers as described above are used at levels of up to approximately 5%. preferably from 
0.1 to 296 by weight of the nonionic surfactant. They can be incorporated into the particulates of the 
present invention or can be formed into separate particulates that can then be mixed with the 
particulates of the invention. The incorporation of the suds modifiers as separate particulates also 
permits the inclusion therein of other suds controlling materials such as C-n — C,. fatty acids 
microcrystalline waxes and high MWt copolymers of ethylene oxide and propylene oxide which would 
otherwise adversely affect the dispersibility of the matrix. Techniques for forming such suds modifying 
particulates are disclosed in the previously mentioned U.S. — ^A No. 3,933,672. 

Prefen-ed soil suspending and anti-redeposition agents include methyl cellulose derivatives and 
the copolymers of maleic anhydride and either methyl vinyl ether or ethylene. 

Another class of stain removal additives useful in the present invention are enzymes, 
^n.^.n^i^^.^f'*'®"^^'"^*'*^ materials include the commercially available amylases, and neutral and 
a kaline proteases conventionally incorporated into detergent compositions! Suitable enzymls are 
discussed in U.S.~A— 3,51 9,570 and U.S.— A— 3,533,139 enzymes are 

In the Examples which follow, the abbreviations used have the following designation-— 



LAS 


: Linear C^j alkyi benzene sulphonate 


AE3S 


Sodium linear C^2-i4 alcohol sulfate 
including 3 ethylene oxide moieties 


CnAE„ 


: Coconut alcohol ethoxylated with n moles of ethylene oxide 
per mole of alcohol 


MTMAC 


: Myristyl trimethyl ammonium chloride 


CDMAC 


: Coconut alkyI dihydroxyethyl methyl ammonium chloride 


Dobanol {FITM) 45-E-7 


• A C„_,5 oxo-alcohol with 7 moles of 
ethylene oxide, marketed by Shell 


Dobanol (RTM) 45-E-4 


• A C,4_^5 0x0 alcohol with 4 moles of ethylene 
oxide, marketed by Shell 


Dobanol (RTM) 91-E-3 


• A Cg^,, 0x0 alcohol with 4 moles of ethylene 
oxide, marketed by Shell 


TAED 


: Tetraacetyl ethylene diamine 


AOBS 


Sodium p-acetoxy benzene sulphonate 


TAHD 


Tetraacetyl hexamethylene diamine 


Imvite 


Sodium montmorillonite martceted by IMV, Nevada U.S.A. 


Ml 00 


Calcined kaolin marketed by English China Clays 


Zeolite A ; 


Prepared by alkali treatment of metakaolin 


Silicate ; 


Sodium silicate having an SiOjtNajO ratio of 1 .6. 


Wax : 


Microcrystalline wax — Witcodur 272 M.pt 87 ^C 



14 



O 028 432 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



Silicone Prill 



* Gantre2(RTM)AN119 



Brightener 

Dequest (RTM) 2060 
Dequest (RTM) 2041 



Comprising 0.1 4 parts by weight of an 85:1 5 by weight mixture of 
silanated silica and silicone, granulated with 1 .3 parts of 
sodium tripolyphosphate, and 0.56 parts of tallow alcohol condensed 
with 25 molar proportions of ethylene oxide 

Trade Name for maieic anhydride/vinyl methyl ether copolymer, 

believed to have an average molecular weight of about 

240,000, marketed by GAF. This was prehydrolysed with NaOH before 
addition. 

Disodium 4,4'-bis(2-morpholino-4-anillno-s-triazin-6-ylamino)stilbene- 
2 :2'-disulphonate. 

Trade Name for diethylene triamine penta(methyiene phosphonic acid), 
marketed by Monsanto 

Trade Name for ethylenedlamine tetra {methylene 
phosphonic acid), marketed by Monsanto. 



The present invention is illustrated by the following non-limiting examples: — 

Examples I — Vl 

The following granular detergent compositions are prepared by spraying a mixture of the liquid or 
liquifiable ingredients (nonionic, cationic surfactants, silicone oil, etc.) onto a mixture of the solid 
ingredients (silicate, bleach activator, phosphonic acids etc.) in a pan granulator. 



Examples 
II III 



!V 



VI 



Dobano! (RTM) 45-E-7 

Dobanol (RTM) 45-E-4 

Dobanol (RTM) 91-E-3 

CnAEg 

MTMAC 

CDMAC 

LAS 

Silicone oil 

Imvite (1 396 moisture) 
Ml 00 (0.6% moisture) 
Zeolite A 

TAED (Particle size 
150 to 250 fx) 

AOBS 

TAHD 

Dequest (RTM) 2041 
Dequest (RTM) 2060 
Gantrez(RTM) AN1 19 



12 
8 



22 



10 



15 



10 
12 



15 



43 — 



38 



44 



49 



21.6 



53 
22 



19 
30 



18.3 — 



22 



20 



29 



55 



Brightener 



0.7 



0.4 — 
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The above products are non-bleeding, free-flowing granular compositions having high granule 
strength, low dust and low moisture pick-up on storage in conventional wax-laminated cations at 32°C 
and 80% relative humidity; they have excellent activator storage stability and rapid dispersibility in 
aqueous detergent media, and when added to an aqueous perborate-containing detergent medium, 
they provide rapid generation of peroxy acetic acid (i.e. at least 5096, and in some instances at least 
80% of the theoretical yield within 8 minutes of addition at 25° C to a standard detergent solution 
containing 1 6,000 ppm tetrasodium pyrophosphate, 1 800 ppm sodium perborate tetrahydrate and 36 
ppm sodium ethylene diamine tetraacetate), with only a slow loss of peroxy acetic acid activity 
thereafter. 



fO 



Examples VII to XI 

The following detergent compositions are prepared by dry-mixing bleach activator containing 
- particulate mixtures (I), made by the process of Examples t to VI, with auxiliary granular mixtures (II) 
prepared by spray drying and, where appropriate, with sodium perborate tetrahydrate, silicone prill and 
fs enzyme. The spray-dried granular mixtures are prepared from an aqueous slurry containing the builder, 
surfactant components etc. by spraying in a countercurrent of hot air at an inlet temperature of 
300 — 360°C. 

All exemplified particulate mixtures herein have a pH when thoroughly dispersed in water at 2% 
concentration of less than 7. 

20 



25 



30 



35 



40 



43 



SO 



55 



60 



65. 
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Examples 



Granules 1 


VII 


VIII 


Dobanol (RTM) 45-E-7 


20 


15 


MTMAC 


11 


15 


Silicone oil 


0.5 




Imvite (RTM) 


45 




Ml 00 




50 


Zeolite 






Refined sedimentary kaolin 






TAED 


22 




AOBS 




20 


Gantrez {RTM) AN1 19 


1 




Dequest (RTM) 2041 






Brightener 


0.5 




Granules II 






LAS 


15 


2 


AE3S 






Dobanol (RTM) 45-E-7 





■ 


Dobanol (RTM) 45-E-4 


— 


— 


MTMAC 


— 


— 


Sodium tripolyphosphate 


33 


40 


Silicate 


10 


— 


Dequest (RTM) 2041 


3 


5 


Wax 


— 


— 


Sodium sulphate and water 


39 


53 


Final Composition 






Granules 1 


39 


50 


Granules II 


40 


30 


Sodium perborate tetrahydrate 


20 


18 


Silicone prill 




2 



Alcalase (RTM) enzyme 1 
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The above products are free-flowing granular compositions having excellent detergency 
performance on both greasy and bleachable stains and displaying excellent physical and chemical 
storage characteristics. 



Claims 



1. A granular laundry composition comprising from 0.5% to 100%, preferably from 5% to 100% 
by weight of a particulate mixture in the form of granules having a pH in 2% aqueous dispersion of from 
2.0 to 9.0 and comprising: — 

(a) finely-divided, water-insoluble natural or synthetic silica or silicate having an average primary 
particle size of less than 10 um and a moisture content of from 0.1% to 30%, 

(b) finely-divided organic peroxy acid bleach precursor having an average particle size of less than 
500 /im in a weight ratio of (a) to (b) of from 20:1 to 1 :10, and 

.(c) alkoxylated nonionic surfactant in a weight ratio of (a) to (c) from 20:1 to 1:3. 

2. A composition according to Claim 1 characterized in that the water-insoluble silica or silicate 
has an average primary particle size of less than 4 .«m and a pore volume of at least 0.1 cc/g and wherein 
the particulate . fixture has a moisture pick-up after 72 hours at 32°C and 80% relative humidity of no 
more than 3.5%. 

3. A composition according to Claim 1 or 2 characterized in that the particulate mixture comprises 
from 1 5% to 60% thereof of the water-insoluble silica or silicate, from 5% to 80% of the organic 
peroxyacid bleach precursor, from 5% to 40% of the alkoxylated nonionic surfactant and is essentially 
free of Inorganic per-compounds which yield hydrogen peroxide in water. 

4. A composition according to any of Claims 1 to 3 characterized in that the water-insoluble 
silicate is a smectite-type clay selected from the group consisting of alkali and alkaline earth metal 
montmorillonites, saponites and hectorites having a moisture content in the range from 8 to 20% or a 
kaolinite-type clay selected from kaolin and meta kaolin having a moisture content in the range from 0.1 
to 18%. 

5. A composition according to any preceding Claim characterized in that the water-insoluble 
silicate is an alumino-siltcate of the general formula: — 

Na^ (AlOj)^ (SiOj)^ X H2O 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 0.5 and x is 
a number such that the moisture content of the aiuminosilicate is from 10% to 28% by weight. 

6. A composition according to any preceding Claim characterized in that the alkoxylated nonionic 
surfactant is an ethoxylated primary or secondary Cg_,5 alcohol having an average degree of 
ethoxylation from 3 to 9 inclusive and an average HLB in the range from 9.5 to 13.5. 

7. A composition according to any preceding Claim characterized in that it additionally comprises 
a polyphosphonic acid or salt thereof having the general formula: — 



\ 

N— (CHj— CHj— N)„— R 

/ 1 
R R 



in which n is an integral number from 1 to 1 4 and each R is individually hydrogen or CHJPO^H^ or a 
water-soluble salt thereof, provided that at least half of the radicals represented by R are CHjPOgH^ 
radicals or water-soluble salts thereof, wherein the weight ratio of the water-insoluble silica or silicate 
to the polyphosphonic acid or salt thereof is in the ratio of from 100:1 to 1:1. 

8. A composition according to any preceding Claim characterized in that the particulate mixture 
additionally comprises from 5 to 40% thereof of water-soluble cationic surfactant having the general 
formula: — 



wherein R^ is selected from Cg^ao a'M. alkenyl and alkaryl groups: is selected from C,_4 alkyl, and 
benzyl groups; Z is an anion in number to give electrical neutrality; and m is 1, 2 or 3; provided that 
when m is 2, R' has less than 1 5 carbon atoms and when m is 3, R^ has less than 9 carbon atoms. 
9. A granular detergent composition according to any preceding Claim characterized by: — 

(a) from 0.5% to 60% of granules of the particulate mixture, and 

(b) from 40% to 99.5% of auxiliary detergent components in powder form comprising: — 

(i) 5% to 35% of an inorganic per-compound yielding hydrogen peroxide in water, 

(ii) 1% to 30% of anionic surfactant optionally in combination with nonionic, cationic, zwitterionic 
or ampholytic surfactant or mixture thereof, and 
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(iii) 2% to 93.5% of detergency builder. 

10. A composition according to any preceding Claim prepared by dispersing the alkoxylated 
nonionic surfactant in liquid form onto a moving bed of a mixture of the water-insoluble silica or silicate 
and oraganic peroxy acid bleach precursor to form agglomerates and admixing the agglomerates with 
5 the auxiliary detergent components, if any, of the composition, 

Revendications 

1 . Composition de lavage en granules, comprenant de 0,5 ^ 1 00%, de preference do 5 d 1 00% en 
io poids d'un melange de particules sous la forme de granules ayant un pH de 2,0 S 9,0 en dispersion 
aqueuse d 2%, et renfermant: 

(a) une silice ou un silicate naturels ou synth6tiques finement divis^s insolubles dans I'eau, ayant 
des particules de dimension primaire moyenne infirieure d 10 /zm et une teneur en humidity comprise 
entre 0,1 et 30%, 

ib) un precurseur d'acide organique peroxyd6 de blanchiment finement divls6, ayant des 
particules de dimension moyenne inferieure d 500 ^m, tel que le rapport pond§ral de (a) k (b) soit 
compris entre 20:1 et 1:10, et 

(c) un agent de surface nonionique alcoxyl^ tel que le rapport pond^ral de (a) d (c) soit compris 
entre 20:1 et 1 :3, 

20 2. Composition selon la revendication 1, caract6ris6e en ce que la silice ou le silicate insolubles 

dans I'eau ont des particules de dimension primaire moyenne inf§rieure d 4 fim et un volume de pores 
d'au moins 0,1 cmVg et en ce que le melange des particules a une prise d'humidit6 apres 72 heures A 
32''C et d 80% d'humiditd relative, de 3,5% au plus. 

3. Composition selon Tune des revendications 1 ou 2, caract^risee en ce que le melange des 
25 particules comprend de 1 5 d 60% de silice ou silicate insolubles dans I'eau. de 5 d 80% du precurseur 

du peroxyacide organique de blanchiment, de 5 d 40% de I'agent de surface nonionique alcoxyle et est 
essentiellement exempt de per-composes inorganiques qui donnent du peroxyde d'hydrog^ne dans 
I'eau. 

4. Composition selon I'une quelconque des revendications 1^3, caract§ris§e en ce que le silicate 
30 insoluble dans I'eau est une argile de type smectite choisie parmi les montmorillonites de m^taux 

alcalins et alcaiinoterreux, les saponites et les hectorites ayant une teneur en humidity de I'ordre de 8 ^ 
20% ou une argile de type kaolinite choisie parmi le kaolin et le m^takaolin ayant une teneur en 
humidity de Tordre de 0,1 d 18%. 

5. Composition selon Tune quelconque des revendications prScddentes, caract^risSe en ce que le 
3S silicate insoluble dans I'eau est un aluminostlicate de formule g^nSraie 

Na, (AI02)JSi02)yXH20 

dans laquelle z et y sont des nombres entiers au molns 6gaux d 6, le rapport molaire de z d y est de 
^0 I'ordre de 1,0 d 0,5 et x est un nombre tel que la teneur en humidity de t'aluminosilicate est de 10 d 
28% en poids. 

6. Composition selon I'une quelconque des revendications pr^cedentes, caracteris§ en ce que 
I'agent de surface nonionique aicoxyl^ est un alcool primaire ou secondaire en Cg d C^g dthoxyld ayant 
un degrS d'^toxylatlon moyen de 3 d 9 compris et un ^quilibre hydrophile/lipophile de 9,5 d 1 3,5. 

45 7. Composition selon t'une quelconque des revendications prdc^dentes, caract6ris6e en ce qu'elle 

comprend en outre un acide polyphosphonique ou un de ses sets r^pondant d la formule generate 

R 

\ 

so N— (CHa— CH,— N)„— R 

/ 1 
R R 

dans laquelle n est un nombre entier compris entre 1 et 14 et chaque R est indivlduellement 
S5 I'hydrogdne ou CH2PO3H2 ou I'un de ses sels solubles dans I'eau, d condition qu'au moins la moitid des 
radicaux reprSsentSs par R soient des radicaux CH^POgHj ou ses sels solubles dans I'eau, et ou le 
rapport ponddral de la silice ou du silicate insolubles dans Teau d I'acide polyphosphonique ou d un de 
ses sels est compris entre 100:1 et 1:1. 

8. Composition selon t'une quelconque des revendications pr^c^dentes, caract^ris^e en ce que le 
melange des particules comprend en outre de 5 d 40% de son poids d'un agent de surface cationtque 
soluble dans I'eau rdpondant d la formule g^n^rale 

" m " 4-m *• 

dans laquelle R^ est choisi parmi des groupes alkyle en C^ d C,(, alc6nyle ou aryle alkyi; R^ est choisi 
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parmi des groupes aikyle en C, d et benzyle; Z est un anion choisi pour neutraliser; et m est 1 , 2 ou 
3; d condition que lorsque m est 2, R' a moins de 1 5 atomes de carbone et lorsque m est 3, a moins 
de 9 atomes de carbone. 

9. Composition detergent en granules seion Tune quelconque des revendications pr6c4dentes, 
5 caracteris^e en ce qu'elle comprend: 

(a) de 0,5 d 6096 en granules du melange partlculaire, et 

(b) de 40 ^ 99,5% de constituants detergents auxiliaires sous une forme pulv6rulente, constitu6s 

de: 

(i) 5 d 35% d'un peroxyde d'hydrogdne donnant un per-compos6 inorganique, dans Teau, 
10 (ii) 1 d 30% d'un agent de surface anionique, ^ventuellement associ^ avec un agent de surface 

nonionique, cationique, amphotdre ou ampliolyte ou un melange de ces agents de surface, et 
(iii) 2 d 93,5% d'un sel auxiliaire de d^tergence. 

1 0. Composition selon Tune quelconque des revendications pr^c^dentes, prdpar^e en dispersant 
I'agent de surface nonionique alcoxyl6 sous forme itquide dans un lit agit^ d'un melange de la sifice ou 

'5 du silicate insolubles dans I'eau et d'un pr6curseur d'acide organique p6roxyd6, de blanchiment de 
maniere d former des agglom^rats et en m^langeant les agglom^rats avec les adjuvants de d6tergence 
de la composition, s'il y a lieu. 
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1 . Eine granulare Waschmittelzusammensetzung, umfassend 0,5 Gew -% bis 1 00 Gew.-%, vor- 
zugsweise 5 Gew.-% bis 100 Gew.-%, eines teilchenformigen Gemisches in Form von Kornern mit 
einem pH in 2%iger wasseriger Dispersion von 2,0 bis 9,0 und enthaltend: 

{a) feinteilige(s), wasser-unl6sllche(s), naturliche(s) oder synthetisch8(s) Kieselsaure oder Siiikat 
2S mIt einer mittleren PrimarteilchengroBe von weniger als 1 0 um und einem Feuchtigkeitsgehalt von 
0,1% bis 30%, 

(b) feinteiligen, organischen Peroxysaurebleichprecursor mit einer mittleren TeilchengroRe von 
weniger als 500 in einem Gewichtsverhaltnis von (a) zu (b) von 20:1 bis 1:10, und 

(c) alkoxyliertes, nichtionisches, oberflachenaktives Mittel in einem Gewichtsverhaltnis von (a) zu 
3o (c) von 20:1 bis 1:3. 

2. Eine Zusammensetzung nach Anspruch 1 , dadurch gekennzeichnet, da& die wasser-unlosliche 
Kieselsaure oder das wasser-unlosliche Siiikat eine mittlere PrimarteilchengroRe von weniger als 4 /im 
und ein Porevolumen von wenigstens 0,1 cmVg aufweist und worin das teilchenformige Gemisch 
eine Feuchtigkeitsaufnahme nach 72 Stunden bei 32°C und 80% relativer Feuchtigkeit von nicht mehr 

35 als 3,5% hat. 

3. Eine Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daS des teilchenfor- 
mige Gemisch 15% bis 60% desselben an der wasser-unlosiichen Kieselsaure oder dem wasser- 
unloslichen Siiikat 5% bis 80% an dem organischen Peroxysaurebleichprecursor, 5% bis 40% an dem 
alkoxylierten, nichtionlschen, oberfl§chenaktiven Mittel enthSIt und im wesentlichen von anorganischen 

4o Perverbindungen, die in Wasser Wasserstoffperoxid liefem, frei Ist. 

4. Eine Zusammensetzung nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, da& das 
wasser-unlosliche Siiikat ein Ton von Smectit-Typus ist, der aus der aus Alkali- und Erdafkalimetall- 
montmorillonlten, -saponiten und -hectorlten mit einem Feuchtigkeitsgehalt im Bereich von 8 bis 20% 
bestehenden Gruppe ausgewahit ist, oder ein Ton vom Kaolinit-Typus, ausgewahit aus Kaolin und Ma- 

45 takaolin nriit einem Feuchtigkeitsgehalt im Bereich von 0,1 bis 18%, ist. 

5. Eine Zusammensetzung nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, 
daS das wasser-unlosliche Siiikat ein Aluminosilikat der allgemelnen Formel: 



so 



55 



60 



65 



Na, (AlOjlJSiOjjyXHjO 

ist, worin z und y ganze Zahlen von wenigstens 6 sind, das Molverhaltnis von z zu y im Bereich von 1 ,0 
bis 0,5 liegt und x eine solche Zahl ist, daf^ der Feuchtigkeitsgehalt des Aluminosilikats 10 Gew.-% bis 
28 Gew.-% betragt- 

6. Eine Zusammensetzung nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, 
da& das alkoxylierte, nichtionlsche, oberfiachenaktive Mittel ein ethoxylierter, primarer oder sekundarer 
Cg-ig-Alkohol mit einem mittleren Ethoxylierungsgrad von 3 bis einschlieSlich 9 und einer durch- 
schnittlichen HLB Im Bereich von 9,5 bis 13,5 ist. 

7. Eine Zusammensetzung nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet. 
daB sie zusitzlich eine Polyphosphonsaure oder ein Salz davon mit der allgemelnen Formel: 

R 

\ 

N—iCH^— CHj— N)„— R 

/ I 
R R 
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enthalt, in welcher n eine:ganze Zahl yon 1 bis 14 ist und jedes R einzeln Wasserstoff oder CHjPOgH, 
Oder ein wassertosliches Salz davon ist, mit der MaSgabe, daS wenigstens die Halfte der Reste, die 
durch R versinnbiidlicht warden, CH2p03H2-Reste oder wasser-losUche Saize davon sind, und worin das 
Gewichtsverhaltnis der wasser-unlosiichen Kieselsaure oder des wasser-unioslichen Si!il<ats zu der 
Polyphosphonsaure oder dem Salz derselben im Verhaltnis von 100:1 bis 1:1 steht. 

8. Eine Zusammensetzung nach einem der vorhergehenden AnsprCiche, dadurch gekennzeichnet, 
dafS das teilchenformige Gemisch zusatzfich 5 bis 40% desselben an wasser-loslichem, kationischem! 
oberflachenaktivem Mittel der ailgemeinen Formel: 

R^ R^ N"*" Z 

" m " 4-m ^ 

enthalt, worin R^ aus Cg_2o-AlkyK Alkenyl und Alkaryl-gruppen ausgewahit ist; R^ aus C^.^-Alkyl- und 
Benzylgruppen ausgewahit ist; Z ein Anion in einer Anzahl, die elektrische Nautralitat ergibt, ist: und m 
1 , 2 Oder 3 ist; mit der MalSgabe, daB, falls m 2 ist, R' weniger als 1 5 Kohlenstoffatome hat und falls m 
3 ist, R^ weniger als 9 Kohlenstoffatome hat. 

9. Eine kornige Waschrriittelzusammensetzung nach einem der vorhergehenden Anspruche, 
gekennzeichnet durch: 

(a) 0,5% bis 60% Korner der teilchenformigen Mischung und 

(b) 40% bis 99,5% Hilfsdetergenskomponenten in Pulverform, enthaltend: 

(i) 5% bis 35% einer anorganischen Perverbindung, die In Wasser Wasserstoffperoxid liefert, 
(il) 1% bis 30% anionisches, oberflachenaktives Mittel, gegebenenfalls in Kombination mit nich- 

tionischem, kationischem, zwitterionischem oder ampholytischem, oberflachenaktivem Mittel oder 

einem Gemisch davon, und 

(iii) 2% bis 93,5% Detergensgeruststoff. 

10. Eine Zusammensetzung nach einem der vorhergehenden Anspruche, hergestellt durch Disper- 
gieren des alkoxylierten, nichtionischen, oberfiachenaktiven Mittels in flussiger Form auf ein bewegtes 
Bett eines Gemisches der wasser-unioslichen Kieselsaure oder des wasser-unloslichen Silikats und von 
organischem Peroxysaurebleichprecursor unter Bildung von Agglomeraten und Vermischen der Ag- 
glomerate mit fakultativ vorhandenen Hilfsdetergenskomponenten der Zusammensetzung. 
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